INTRODUCTION
Metalloproteomics is a rapidly developing field of science that involves the comprehensive analysis of all metalcontaining or metal-binding proteins in a biological sample [13] .
Metals play pivotal roles in a broad range of biological processes in all living organisms. Most of these metal ions are bound to specific proteins or enzymes, and exert their effects as active or structural centers of proteins [12] . It is estimated that approximately one-third of all proteins and enzymes require a metal cofactor for functionality; thus named "metalloproteins" [2, 37] . Among the metal-containing proteins, Mg and Zn belong to the most abundant elements; however, Ca, Mn, Fe, and Ni are also frequently observed [35] .
Metal-binding proteins and metalloproteins are responsible for many metabolic processes, such as biological energy conversion in photosynthesis and respiration; they are also involved in signalling processes, gene expression and regulation. Metal sites in protein structures also control other processes such as catalysis, substrate binding and enzyme activation. Moreover, they can serve as the reservoir of metal ions and their storage for the cell maintenance [3] . The ability of proteins to bind essential and toxic metals plays an important physiological role in both normal and diseased states [4] [5] [6] [7] . Therefore, the characterization of metalloproteins is important for understanding the structure and biological functions of such proteins, thus leading to a clear understanding of metal-associated diseases [1] .
Nickel is an essential trace element for each animal species [8] . Nickel is involved in the key processes in the animal body -it interacts with haeme iron and helps in oxygen transport, stimulates the metabolism and is regarded as a key metal element in many plants and animal enzyme systems. As it was shown before, Ni 2+ In this study, we analysed the nickel-binding proteins in the sera of omnivores (humans, pigs, wild-boars), carnivores (brown bears), polygastric (cattle, sheep, red deer, mouflon, fallow deer) and monogastric (horses) herbivores and a bird (pheasants).
Albumin depletion
The sera were then incubated in 0.1 M NaCl (Sigma-Al- Proteins were separated by SDS-PAGE on 10 % polyacrylamide gel and visualised using Coomassie Brilliant Blue staining.
Western-blot analysis of nickel-binding proteins
The eluted proteins from the metal affinity binding 
Functional category analysis
The EggNOG 4.5.1 (Evolutionary Genealogy of Genes:
Non-supervised Orthology Groups) was carried out to determinate the orthologous genes and the functional category analysis (http://eggnogdb.embl.de) [11] .
RESULTS

Nickel-binding proteins
SDS-PAGErevealed the presence of a few nickel-binding proteins in the serum of each animal species (Fig. 1) . These proteins can be classified into several groups: the protein with molecular weight approximately 100 kDa, observed in all animal sera (Fig. 1, blue arrows) except the pheasant and fallow deer; the second with a molecular weight of around 60 kDa which were found in the sera of wild boar, red deer, human, brown bear, sheep, mouflon, fallow deer, horse and pig ( Fig. 1, green arrows) ; the third with a molecular weight of approximately 54 kDa, detected in all sera (Fig. 1, black arrow). In the sera of the wild boar, bear, horse and pig, proteins with molecular weight between 68-72 kDa were found ( Fig. 1, yellow arrow) and in the case of the pig, the low abundant 50-kDa protein was observed (Fig. 1, arrow with magenta colour). The unique 42-kDa protein was observed only in the serum of the bear (Fig. 1, red arrow) .
This protein was subjected to further identification by mass spectrometry.
Identification of 42-kDa nickel-binding protein in the bear
To confirm that the 42-kDa protein from the bear serum was a nickel-binding protein, a western blot was performed with a Ni-HRP conjugate (Fig. 2) . This protein was further excised from polyacrylamide gel and analysed by MALDI/TOF/MS. The Mascot search revealed that this protein was a haptoglobin-like protein (Accession numbergi|301776456, score 597.6, 7 matched peptides) ( Table 1) .
EggNOG functional category analysis
In order to find the orthologous genes of the haptoglobin-like protein, the EggNOG analysis was used. Fifteen categories were identified with the score more than 500 (Table 2 ). The clusters with the highest score were identified as ENOG410CHIE, with the functional annotation amino acid transport and metabolism -haptoglobin, having the orthologs in 3 other species: Felis catus, Canis lupus familiaris and Mustela putorius furo (Fig. 3) [11]. 
DISCUSSION
The results of our study demonstrated that various species, including birds, humans, and other mammals contained a repertoire of the nickel-binding proteins in their blood sera.
Some proteins of this repertoire have approximately similar molecular weights (e. g. 100 kDa, 60 kDa, and 54 kDa), so probably they were the ortholog of the same proteins, thus we focused on the unique, 42-kDa protein that was found in the bear serum only. 
CONCLUSIONS
In the current study we found that several animal sera 
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